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A VAST amount of literature has grown up around the subject 
of heterophoria and disorders of convergence, both before the 
renewed interest awakened by Maddox in orthoptic treatment in 
this country and after. I do not propose to make any attempt 
at an historical survey, which would have to go back to the time 
of Javal or further, but there are certain practical aspects of the 
subject which I think may be profitably considered from the 
clinical point of view. 

In the first place I wish to make it clear that I am not dealing 
with the subject of heterophoria as a whole, but with a small 
group of cases characterised by the fact that they show a deviation 
of 6° or more (exophoria) on the Maddox wing test and that 
when ordered to converge voluntarily without an object to fix 
upon they are totally unable to perform the movement, even 
when it has been explained and demonstrated to them. This 
latter sign I consider of greater importance than the readings with 
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the Maddox Wing and Maddox Rod. It might, however, be 
objected that the movement is practised by some children as a 
trick (‘* squinting for fun ’’) though not by all, and so one would 
expect to find some people proficient and not others. I did, 
however, enquire as to this and nearly all the patients to be 
described told me they had tried and always failed to do the 
movement in childhood. With the Maddox Wing test there is 
always a deviation of more than 6°, but this may vary from 6° 
to 22°, or the pointer may even appear to slide right off the scale, 
being often seen at 6° momentarily to start with. Such cases 
with the Maddox Rod may show orthophoria, exophoria or 
esophoria. I am aware that for the diagnosis of true convergence 
deficiency the patient should not show exophoria for distance, but 
I consider this distinction arbitrary. The cases I am dealing with 
have this in common, namely, deviation of more than 6° outwards 
on the Maddox Wing and failure to perform convergence as a 
voluntary action. The majority of them were, it is true, 
orthophoric or esophoric for distance, but I do not consider this 
essential for the diagnosis, since two separate factors come into 
the question, namely, the position of the eyes at rest and the 
amount of voluntary control over the internal recti; and these 
are not necessarily connected. 

We are all acquainted with the type of patient who complains 
of suffering constantly from ‘‘ eye-strain,” of being unable to 
engage in any close work for long at a time, and of gaining little 
or no help from glasses. Such patients often arrive with a sheaf 
of prescriptions and a handbag full of spectacles and our hearts 
sink when these are produced. The majority of them show a 
very low grade hypermetropic astigmatism and nothing else, other 
than deviation outwards on the Maddox Rod and failure to 
perform convergence as a voluntary action. Some, however, 
show something more definite than this, such as marked 
anisometropia or heterophoria for distance. Myopia of high 
degree is rare, though low myopia may occur. Some patients 
are entirely emmetropic. A large number of these patients 
impress us from the beginning as being of the neurotic and 
neurasthenic types, but by no means all. Some indeed show very 
marked neurotic reactions, especially when asked to converge on 
a finger approached towards them. Head retraction, sweating, 
tremor and general distress may be manifested but this marked 
reaction is probably only given by potential true psychotics. 

It has been my aim to try to bring some order and under- 
standing into this complex and puzzling group. To this end I 
have analysed. 6,400 case sheets from my private practice (since 
such cases are more easily investigated and dealt with among 
private patients and often escape attention in hospital work) and 
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have attempted to come to some conclusions. In the first place 
I should like to quote from the paper by Berens, Hardy and 
Stark on the same subject. In 1929 they went through the 
literature of the subject and analysed over 11,000 of their own 
private cases. They came to the conclusion that ‘‘ A review of 
the literature concerning the condition . .. . revealed a wide 
variance of opinion regarding almost all the factors connected 


with it.”’ 


They give the following tabulation-of the results of 
other observers up to 1929. 


TABLE I 


Tabulation of published opinions concerning Divergence Excess 





Author 


| 
\Frequency 


Correlation | 
with 
Refraction | 


Value of 
Exercises 


Primary 
Treatment 


Final 
Treatment 





Wootton 


Wilkinson ... 


Reber 


Young 


Bulson 


Lauder 


Duane 


Dunnington 


Maxwell 


Allen 


“!1°8% of re-! 


..., Common; 


| 
| 
| 
| 


“Very 
Common”’ 


.| ‘* Com- 
mon ”’ 
Rare: 


fractions 





\33% of ex- 
| ophorias 


| 
| 
| 
| 


Common 








—hyperopia 


None 


{ 
— hyperopia Slight 


Very valuable 
in 75% of 
exophorias 


Valuable 


Very valuable 


None 





| Very valuable 


None 
Frequently 
valuable 


| Valuable and 
permanent 





Correct 
refraction 


Prism in lens ; 
exercises 


Exercises: 
prism in lens 


Minus sphere 
exercises 


Exercises 
(prolonged) 
Prism in lens 
Orthoptic 
Tenotomy 
repeated 


Orthoptic 


Orthoptic 





Tenotomy 
repeated 


Tenotomy 
if above 5° 


Tenotomy 


Recession 


Advancement 
or resection 


Tenotomy 
(early) 


Tenotomy ; 
will require 


exercises as 
well 


Tenotomy 


Surgical 





From their own practices they arrived at the following 
figures :— 
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TABLE II 


Frequency of Divergence Excess in the private practice of 
Ophthalmology 


Among 11,500 serial cases in private practice there 
were found 114 cases of pean Excess % 
cross-filed mee er sie : xy 0°993 
Examining every 10th record among 10, 000 sctial 
records there were found 18 cases of Divergence 
Excess < ayes ae oe ne ee 1°8 


The frequency, Sl is put kk os ee Ve 


In my series I found a percentage of between 2 and 3 per cent. 
The exact number cannot be worked out more accurately as a 
number of cases were border line with a deviation of 6° and 
few or no symptoms. Undoubted cases formed 26 per cent. 
(167 out of 6,400), which is slightly higher than Berens’ figure, 
but it is obvious that individual surgeons will vary slightly in 
what they include. I was myself always hunting for cases and 
so have probably included more border-line ones than other 
observers. Of the 167 cases not all were treated and not all 
carried out the treatment. The following conclusions are there- 
fore drawn from the 82 cases from among them which I have 
more thoroughly investigated. 

In considering the group as a whole one is first struck by the 
lack of correlation between various associated factors. The 
refraction shows no actual relation to the condition. Berens’ 
series shows 54-4 per cent. hypermetropic in one or both meridians 
of one or both eyes, and 456 per cent. myopic in one or both 
meridians of one or both eyes. In my cases the results are as 
follows :— 


TABLE III 
Hypermetropia and hypermetropic — under 
3 dioptres in highest meridian 


Myopia and myopic astigmatism under 4 aia in 
highest meridian 


High astigmatism, over 3 dioptres 


High anisometropia 


This is roughly the percentage of these errors in all cases in 
private practice and proves nothing beyond what was already 
known, that there is no correlation with the refraction. 

I have attempted a further correlation with the age in order 
to ascertain if possible whether the condition was more frequent 
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in early life and tended to spontaneous cure or whether it arose 
during adult life and became progressively worse. The results of 
the 82 cases were as follows :— 


TABLE IV 


1. Patients under 20 years 
2 hes 20-30 years 
Ee _ 30-40, 
4. ms 40-50 ,, 
5 ts 50-60 ~ ,, 
6 i 60-70 ,, 


*Note that this group concerns 20 years, the others 10. 
Hence apparent preponderance. 


The variations here are negligible and seem to show no pre- 
ponderance in any age group. Again, the results of treatment 
need to be tabulated. I have not myself resorted to operative 
treatment in any case, so that the method used has always been 
orthoptic. Actually the exercises given have varied considerably 
and this will be dealt with later. 

In Berens’ series the results are shown in the following table, 
which includes three hypermetropic cases surgically treated. 


TABLE V 





Cured Improved No change 





Symptomatic—Myope _... 77°0% te 23°0% 
Hyperope ... 62°5% 37°5% see 
Myope.... 61°5% 38°5% 


Objective—Hyperope..... 12°5% 87°5% 














A myope is more likely to be cured than a hyperope, and a symptomatic 
cure is more frequent with either than an objective cure. 

A myope has a better chance of being cured, subjectively or objectively, 
and less chance of being only improved. 

Conversely, a hyperope shows more likelihood of being improved (tempor- 
arily ?) and less likelihood of a cure. 

Hence in this short series, our myopes predominating (13 to 8), our results 
will probably be more encouraging than others report. 


N.B.—AlIl our operative cases were hyperopes (Berens), 


In my series the results are as follows (not all the 82 cases 
investigated were actually treated). 
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TABLE VI 
Percentage results of treatment of Maddox Wing exophoria 


and absence of voluntary convergence 





Treated | Cured |Improv’d| Nochange 





Symptomatic- Hypermetropes 52 37 14 
Myopes ies 14 8 5 


Anisometropes J 3 2 





Objective — Hypermetropes 52 
Myopes as 14 


Anisometropes 5 





Symptomatic... 71 48 21 
Objective... 71 40 27 

















These figures agree with Berens, Hardy and Stark in that 
they show a high percentage of cures and improvements following 
treatment and also in the illuminating fact that it is possible to 
produce apparent alleviation of all the symptoms without 
producing any objective cure. This is only one more argument 
in favour of the already recognised fact that neurasthenia and 
other psychological factors account for many of the symptoms, 
and brings us to the statement of the main clinical problem which 
I have tried to elucidate. This is, stated simply, the relationship 
of the subjective symptoms (‘‘ eye-strain,”’ inability to read with 
comfort, headache and sometimes photophobia) to the objective 
signs (exophoria of more than 6° on the Maddox Wing and 
failure to perform binocular convergence as a voluntary action). 
That this is a definite problem is seen from the undoubted facts 
that (1) the objective signs can exist for years without any 
symptoms at all, (2) that cure of the signs does not necessarily 
produce disappearance of the symptoms, (3) that the symptoms 
may disappear entirely while the signs remain unaltered, (4) that 
relapse and recurrence of the symptoms may occur without 
reappearance of the objective signs, and finally (5) that cases exist 
with all the classical symptoms and no objectively demonstrable 
signs at all. The following cases illustrate these five points :— 
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Case I.—Miss , aged 38 years. University Lecturer 
and research worker. Wears glasses for myopic astigmatism 
—2°25 D. sph. —1°75 D. sph. 6/6 R. and L.) 
‘DPD ot ax 105° oat we 
but has not had them changed for twenty years. Has no 
headaches or eye symptoms whatever. Does a great deal of 
reading and close work and merely requested examination because 
she thought it was time she had new glasses, not on account of 
symptoms. She shows an exophoria of 22° on the Maddox Wing 
and no voluntary convergence, but binocular vision for distance 
and on the Maddox Wing does not suppress either eye though 
must do so when reading. This case shows that the condition 
can exist without symptoms. 


Case II.—That cure of the signs does not necessarily 
produce disappearance of the symptoms is shown by the case of 
Mr. , aged 30 years, who is a clerk doing constant close 
work and suffering much from ‘‘ eye-strain.’? After orthoptic 
treatment patient was orthophoric with full range of fusion (to 
60° on synoptophore) but the symptoms were no better. The 
cause in this case was an obvious psychological one, as he 
admitted that he hated his job and wished all the time to be an 
engineer, but lacked the initiative to set about it. 


Case III.—This was a medical woman, aged 28 years, when 
I first saw her. She was a typical case and felt ‘‘ eye-strain ”’ 
when driving a car as well as when reading. She did not bother 
to carry out the orthoptic treatment at all and I did not see her 
again for 10 years, when she reported she now had no symptoms 
whatever. She was married and had children, but was not 
worried or overworked and could read and drive a car with 
comfort. She still showed 12° exophoria on the Maddox Wing, 
no voluntary convergence and only about 20° amplitude on the 
synoptophore with the easiest slide (the rabbit). In this case the 
symptoms have disappeared with the patient’s greater sense of 
security. 


Case IV.—Mr. , aged 18 years. This patient was 
treated for convergence deficiency by an ophthalmic surgeon 
abroad, well acquainted with the condition, who had produced 
a cure, both subjective and objective. The patient them came to 
live in England and all the symptoms returned. He was referred 
by the former surgeon, who sent me full notes. On examination 
he was orthophoric with a fusion amplitude of 70° on the synopto- 
phore and I could find nothing wrong at all and yet the symptoms 
had returned. This shows relapse of symptoms without re- 
appearance of signs. 
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Case V.—Married woman, aged 42 years. Complains of 
excessive eye-strain and inability to do any close work whatever 
for more than a minute or two. Is so worried by her inability 
to read that she is sure she is going blind and is learning Braille. 
On examination she has slight hypermetropic astigmatism 
R + °75 D. sph. + °75 D. sph. 
say +°75 D.cyl.ax.85° ~~" + 1:0 D. cyl. ax. 90 
acuity of 6/6 right and left. She has perfect binocular 
vision and stereopsis, is orthophoric on the Maddox Wing and 
has a fusion amplitude of 65° on the synoptophore. She admits 
to marital difficulties and to a previous illness with abdominal 
pain for which she had a laparotomy and nothing was found. 
This patient is a purely psychological case, probably a true 
hysteria, and the symptoms bear no relation to the condition of 
the eyes. 

It is thus obvious that the treatment of the symptoms of eye- 
strain is not so simple as one might imagine. We should actually 
be justified if from the foregoing five cases we argued that there 
is no proof of connection between the signs and symptoms 
whatever and it would be possible to argue that we are dealing 
with entirely separate conditions which in certain cases happen 
to co-exist. However, if this were actually the case we should 
not expect to find the high percentage of cases (in Tables V 
and VI) in which disappearance of the symptoms was associated 
with removal of the objective signs. There must be some 
connection, but it seems probable that it is not the direct one of 
cause and effect which many surgeons (e.g., Stutterheim, Reber, 
Duane and Allen) have considered possible. 

I propose to tackle this problem by a study of certain cases 
in the different age groups with the idea of explaining the origin 
of the objective signs, since if these are understood it may throw 
light on whether they alone are responsible for the symptoms. 

It is well known that from an evolutionary point of view 
increasing binocular overlap of the fields of vision appears to be 
correlated with increasing neopallial development in the central 
nervous system. This has been pointed out again and again 
by anatomists such as Brouwer and Elliot Smith. That the 
correlate of binocular overlap is neopallial increase and not 
increase in complexity of the eye is shown by the condition in 
the primitive reptile Sphenodon which has a good macula, but 
a primitive brain and no binocular overlap. Now the overlap 
increases until stereoscopic vision becomes possible with super- 
position of the central areas of both fields. The final and highest 
form of binocular vision can therefore be considered to arise 
when by voluntary muscular action the animal can increase the 





>) and a visual 
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overlap of the fields so as to obtain stereoscopic vision at the 
near point. This occurs so late in evolution that it is probable 
that only man shows it and certain that not all individuals attain 
it. It is also well known that certain movements which are 
primarily largely reflex and involuntary can by practice be 
brought under voluntary control. Elliot Smith, Wood Jones 
and other anatomists have shown that such voluntary control. is 
dependent on the existence of cerebral connections whereby the 
lower centres are linked with the cortical areas controlling such 
movements. In most people such connections exist, though in 
many they are not consciously used but can be made use of by 
practice. The exact cerebral localisation of function such as was 
envisaged by Sherrington, Horsley and Beevor, and Campbell 
is probably not capable of complete proof, while the work of 
Poljak seems to show that there is in the production of even 
the simplest efferent impulse a generalised activity of the whole 
cortex. In Gordon Holmes’ most valuable paper ‘‘ The Cerebral 
Integration of the Ocular Movements ’? we have a most lucid 
account of the present state of our knowledge of the anatomical 
pathways involved. Beevor and Horsley’s centre for eye 
movements in monkeys lies in the frontal lobe separated by 
unexcitable cortex from the pre-central gyrus. This appears to 
be also the case in man, though destruction, if unilateral, does 
not produce palsy. In addition to this centre there is another 
in the occipital lobe, close to but not within the area striata, 
Fibres from here pass to the anterior corpora quadrigemina in 
the neighbourhood of the oculo-motor nuclei. They descend 
medial to the optic radiations and pass through the pulvinar 
and anterior brachium to the tectum of the mid-brain. Thus 
there are two cortical areas (frontal and occipital) involved in 
eye movements. The frontal area appears to govern voluntary 
movements and if it is destroyed the patient cannot look in a 
certain direction to command though he can follow a moving 
object, since his fixation reflex is mediated by the intact occipital 
centre. If the occipital centre is destroyed the fixation reflex 
is lost though the patient can perform voluntary movements of 
the eyes. Fixation is largely reflex but requires the intervention 
of consciousness. All authors from Ferrier onward have stressed 
the necessity for active ‘‘ attention ’’ in the acts associated with 
vision. Gordon Holmes says: ‘‘ It is only the object which 
occupies attention which excites the fixation reflex.’’ The 
movements of convergence are of the same nature, both conscious 
and reflex, and for the attainment of binocular stereoscopic vision 
of a near object both centres come into play. Gordon Holmes 
says of the frontal centre, ‘‘ through it we can by an effort of 
will look or turn our eyes in any direction and converge them on 
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a near object. By it, too, we keep our eyes directed on any 
object which interests us, though this is largely a function of 
the occipital cortex.’’ In the cases under consideration it is likely 
that what we are doing or trying to do is to increase the permea- 
bility of the frontal path by “ facilitation,’ using conscious 
attention as the stimulus and the fixation reflex as the source 
of the impulse. This is, of course, much older and very much 
more firmly established phylogenetically than the frontal side 
of the complete reflex. 

Other bodily movements have no area of cortical re- 
representation whatever and no amount of practice will bring 
them under voluntary control, while others are not usually 
controlled but may become so. As an example we can consider 
the contractions of skeletal muscles. In most people the 
neurologists’ conception that integrated movements and not 
individual muscles are represented in the cortex is true, but it 
is also well known that by practice individual muscles may be 
made to contract voluntarily also, without movement being 
associated. (Anatomists and artists’ models often become good 
-at this.) On the other hand the movements of the heart, the 
contractions of the ureters, and most of the contractions of the 
alimentary canal are quite unrepresented in the cortex and cannot 
be controlled voluntarily. The contraction of the bladder occupies 
an intermediate position since it is not voluntary at birth and 
control of it is acquired slowly and at very varying rates and with 
varying success in different children. In the same way the 
contraction of both internal recti together to produce convergence 
may never be under voluntary control, or it may be under partial 
voluntary control in that it occurs in association with accom- 
modation when called forth by the fixation reflex when the child 
wishes to look at a near object or it may from a quite early age 
be both reflex (when looking at a near object) and purely 
voluntarily when it is done as a trick from the frontal centre alone. 
This, the power of using convergence either as part of the reflex 
of complicated co-ordinated movements required in reading, or 
as a purely voluntary single movement, represents the highest 
possible development of the area of cortical re-representation of 
the eye movements in man.* A study of a series of children 
has seemed to show that it is acquired normally at about the 
age of six, but may be delayed. If it is delayed, or if the child 
does much close work before it is developed, symptoms may 





*There is one further step in the development of cortical control of the eye 
movements which is difficult and perhaps impossible for a large number of people, 
namely, voluntary dissociation of the accommodation-convergence link. This can 
often be acquired by practising the fusion of stereoscopic pictures without a stereo- 
scope by alternately diverging and converging, keeping them in focus in both 
positions. 
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result. A few cases may make this clear. K.N. is a little girl aged 
6 years. She complained of ‘‘ eye ache ’’ when learning to read 
and when first tested showed +-75 hypermetropia and a visual 
acuity of 6/6 part. On the synoptophore she fused at +5° only 
and had no amplitude at all. No treatment was given beyond 
glasses for reading, but in six months she had grown and was 
altogether better. She had full (60°) amplitude of fusion, was 
orthophoric and had a visual acuity of 6/5 right and left. <A 
year later she reported free from symptoms with and without 
glasses. This case I take to be one of normal development. 
A.B. was also a girl aged 6 years. She was similar to K.N., 
but in addition had high hypermetropic astigmatism and aniso- 
metropia. (Rt. FRIED Lt. adh a 
+4°5D. cyl. ax. vert. 6/24 +1°5D. cyl. ax. vert. 6/9). 


She had no idea of convergence, though in spite of the 
apparent amblyopia in the right eye she had fusion and stereopsis 
at 0°. She was given glasses and a stereoscope and Wells charts, 
but no pure convergence exercises as the anisometropia seemed 
likely to be the cause of the delayed development. In five months 
she improved to an amplitude of convergence of 40° and a visual 
acuity of 6/9 and 6/6. Here the development of the convergence 
has occurred normally when the anisometropia was corrected. 

P.M., aged 5 years, 3 months, was brought because she held 
things close. She was slightly hypermetropic and rather under- 
developed and difficult to test. She had binocular vision. At 
nine she complained of headaches and was given glasses 
(+ 15 D.sph. R. + 1:25 D.sph. L.) for reading but no exercises, 
as I thought she would develop normally. Four years after, 
after two changes of glasses, she still had headaches on reading 
and I put her on to convergence exercises. She had 8° of 
exophoria on the Maddox Wing. A month later she was 
orthophoric, with amplitude of 60° on the synoptophore, a visual 
acuity of 6/4 right and left without glasses and no symptoms. 
This seems to be a case of delay of the final stage of development 
which just required the stimulus of the exercises to make it 
complete. 

Another girl, V.N., aged 7 years, had an interesting history 
of a convergent squint in infancy. When I saw her she was 
straight, but had no amplitude of convergence. In.a year on 
orthoptic exercises she had 60° voluntary convergence, binocular 
stereoscopic vision and no symptoms. As an example of the 
rapidity with which the cortical pathway can be opened up in 
an intelligent child, M.C., aged 9 years, can be cited. She noticed 
that she saw double on reading when tired and had a jerky power 
of adduction to 20° only at times. I explained carefully what 
was wrong and gave her exercises, and in four weeks she was 
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orthophoric with 60° voluntary convergence and had improved 
from 6/5 to 6/4 right and left. She was emmetropic and seemed 
to be purely a failure of cortical appreciation of what was wrong 
and of what to do when she saw double. These cases are all, 
I think, due to slightly delayed opening up of the cortical 
pathway. That the association tracts were there is shown by the 
rapid response to treatment. 

Twelve similar cases in children under 13 were treated and in 
all the expected development occurred and the symptoms 
disappeared, although in some cases glasses were necessary for 
errors of refraction. One, a girl aged 13 years, is interesting in that 
I gave her at first prisms base in for reading simply to relieve the 
symptoms. She did not report again for eight years and the 
condition was unchanged (exophoria and convergence deficiency). 
I then gave her exercises and she became orthophoric. She took 
up photography and did very minute retouching work for a year 
without any symptoms. This shows that the cortical pathway 
was intact, but previously unused. 

One of the children was definitely psychopathic and came from 
a Child Guidance Clinic with an anxiety neurosis. She obtained 
fusion to 40° and improved from 6/9 to 6/5, but I am sure will 
produce other symptoms later. She is of the type from which 
the neurasthenic patients in the older group come and the 
convergence deficiency is possibly fortuitous. All the other 
children seemed mentally normal, many of them extremely 
intelligent. Many of them were watched for three years and no 
relapse occurred. 

Among children therefore, the condition of convergence 
deficiency seems to be part of a delayed use of cerebral pathways 
which are anatomically present, certainly after the sixth year. 
Exercises develop the child’s awareness of the use they can make 
of their eyes and the control once gained is apparently stable. 
It is doubtful whether without exercises development occurs 
after 7 or 8. 

As we have seen that there is no correlation with age whatever 
it is not necessary to divide adult cases into groups. This is to 
be expected if the condition is one of arrested development (of 
function, not of anatomical structure). 

Most of the patients complained of difficulty in close work 
as the chief symptom. Some were distinctly neurotic and anxious 
in type. Others apparently normal, but overworked. One, a 
young man aged 21 years, did not know that anything was wrong 
till he failed to pass the Air Force test. He was very keen to get 
better and worked so hard at the exercises that he improved his 
convergence amplitude from 26° to 65° in twelve days and his 
wing test from -10 to +4. He was passed by the Air Force, 
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but could only do restricted flying as he had anomalous colour 
vision. Four years later he was still all right. 

A typical case in a young adult was brought to me by the 
head of a teachers’ training college. She was a brilliant and well 
balanced girl aged 18 years with 4 dioptres myopia and the Maddox 
Wing arrow was right off the scale. She had ‘ awful head- 
aches ’’ nearly all day and there was a question of her giving 
up studying. I saw her three times only and she worked hard 
at exercises at home. In three weeks there was an improvement 
and in four months she was orthophoric for distance and near 
with 60° voluntary convergence. She wrote some months later, 
saying, ‘‘ I have been doing a greal deal of reading and sewing 
and the eyes have been behaving very well.’’ 

With one exception (an art student of neurotic type who did 
not continue treatment) all the patients up to 24 years obtained 
normal convergence and Maddox Wing tests. At 24 and over 
one began to find here and there patients in whom as well as 
the convergence deficiency there was definite mental instability. 
If this was marked no treatment was given, as in the case of a 
young married woman who with a little persuasion produced 
the delusion that she was a hermaphrodite and therefore could 
not look people straight in the face. In such cases I feel that 
the connection between the mental state and the convergence 
deficiency is a purely fortuitous one, though the pre-existing 
arrest of functional development of the eyes is probably the reason 
why a lot of the neurotic and psychopathic symptoms are referred 
to the eyes. 

Some of these marked psychological cases are interesting, 
though for an ophthalmic surgeon, very difficult. On the whole 
they were more common in my series in older people. There 
were only three under 40 years. One, aged 33 years, was a medical 
woman who almost immediately after I had noted the convergence 
deficiency had a serious mental breakdown. Another, a man 
aged 34 years, began treatment and stoppetu as soon as he showed 
any improvement. He did not want to be cured. The fourth, 
aged 38 years, was a telephone operator who hated her work and 
took no trouble over her treatment and derived no_ benefit. 
Fourteen patients over 40 years showed intense anxiety neurosis or 
hypochondria or had a bad family history. One had an epileptic, 
two suicides and a paranoia in her immediate family and lived 
with the epileptic. In spite of this she was anxious to try treat- 
ment and worked very hard at exercises. She reached a stage in 
which she was comfortable for long periods, but had relapses 
always under extra strain. Another was intensely worried by 
the strain of house hunting; another, aged 48 years, had broken 
down from uncongenial work ; one, a distinguished Army Officer, 
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was an intense hypochondriac and ‘‘ enjoyed thoroughly rotten 
health.’’ He refused treatment, as did three others whom | 
labelled ‘‘ does not wish to get well,’? one of whom even 
refused to look at the tests. I must, however, in justice say 
that nearly all these patients were over 60 years and found any new 
ideas hard to acquire. This (age) does not necessarily mean 
that treatment will not be successful as the following case shows. 
The patient was a married woman aged 62 years, with marital 
difficulties and a neurotic history. She had a marked functional 
tremor of head and hands and complained of great pain in her 
head and eyes and many functional symptoms besides. She was 
given exercises and in. four weeks she could converge 40° on 
the synoptophore. At this stage all the tremor disappeared quite 
suddenly and she reported feeling very fit and much happier. 
She. continued well for thirteen months and then had a slight 
return of symptoms under strain. I do not think the exercises 
did anything except make her feel that something was being 
done at last. 

In addition to these definitely pathological personalities there 
are the large number of adults who did do the treatment and 
were cured or improved. How many of them would have revealed 
psychological symptoms as well on examination I do not know. 
Many of them were overworked school teachers, people afraid of 
losing their jobs, people with family maladjustments, etc., but 
often they appeared quite normal. The majority responded very 
well to treatment and were cured or improved. Some I have no 
doubt whatever were cases of delayed development of function 
which had not been treated in infancy and had started to 
give symptoms when the patient began to study. B. W., aged 
30 years, is a case in point. She was a medical student, normal, 
healthy and successful, but complaining of migraine and 
eye-strain. She had convergence deficiency, slight exophoria 
for distance and tended to neglect the right eye. 
(R +0°25 D. sph. +0°25 D. sph. 
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exercises difficult, but worked hard. She worked for about six 
months and obtained orthophoria and convergence of 60° and 
discarded her glasses. The migraine occurred about every six 
weeks to two months but did not now come after studying. 
Eighteen months later she reported, ‘‘ No effort in reading, no 
need to wear glasses. Feels quite different.”’ 

The length of time neeeded to get the maximum result is least 
in the intelligent children and the young adults. In older adults, 
as one would expect, it is longer. The maximum time taken to 
produce a fusion at 60° on the synoptophore and a Maddox Wing 
deviation of less than 6°, was a year in an adult aged 63 years, 


) She found fusion 
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while the shortest time was twelve days in the Air Force candidate 
mentioned above. Most other cases took between one and two 
months. On the other hand this does not mean necessarily more 
visits. About four visits are usually required, but in non- 
co-operative, unintelligent patients obviously more. Practically 
all the cases I treated myself. Some of the children and a few 
adults were sent to orthoptic trainers, but in these cases the 
average number of attendances was much greater, partly because 
some of them were also exophoric for distance and required more 
treatment, and partly because a slightly different method was used, 
with, I think, less direct explanation of what was required. 

Treatment.—From the preceding consideration of cases we can 
possibly draw some conclusions which will assist in prognosis 
and treatment. In the first place it seems likely that the reason 
for the objective signs is arrest of the full functional development 
of the paths to and from the area of cortical re-representation of 
eye movements. The reason for the delay cannot be stated 
beyond the fact that the function is normally the last to be 
acquired. The reason for the symptoms is not simple. In some 
cases the condition is of no inconvenience whatever, if the 
individual is well balanced and not working under poor conditions 
or undue strain. Such cases should not be treated since we know 
from experience that they can be cured at any age if they do 
break down, and many may never break down. If, however, a 
poor psychological make-up is associated then the existing slight 
visual handicap is magnified and used as a peg on which to hang 
endless symptoms. These cases should be treated since they often 
do well. The concentration necessary to master the exercises is 
beneficial and the overcoming of the disability not only improves 
the condition of the eyes but often gives the patient fresh con- 
fidence in other directions. Only in extreme cases does the 
mental condition make the case unsuitable for treatment. These 
cases will, of course, be liable to reproduce the original symptoms 
or others later under strain. 

By far the majority of cases, however, are normal individuals 
with an arrested development of function which only begins to 
bother them if they are doing excessive close work. All these 
cases should be treated, as they give excellent results and the 
patients are most grateful, not only on account of the increased 
comfort on reading, but also of the fact that many of the low 
hypermetropes under 40 years find that they can discard their 
glasses. 

We now come to the question of the exact details of treatment. 
It follows that as we are trying to establish a movement which is 
normally dual in nature, being both part of an unconscious reflex 
and also capable of being performed voluntarily, two methods of 
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approach are possible. We can increase the power and amplitude 
of the reflex until it becomes conscious or we can endeavour to 
show the patient how to perform the voluntary action first and 
to relegate it to the level of a reflex again later when it has been 
mastered. Both methods appear to give identical results and 
one may be better than the other in certain cases. The first is 
applicable to children and to adults without much insight. The 
second to my mind is preferable as it is in my experience invariably 
shorter and more satisfying to the patient. Actually I always 
use a combination of the two in varying proportions. The first 
method includes graduated exercises in fusion on the synoptophore 
(Maddox and others) exercises with prisms to produce convergence 
for distance (kinetic treatment of Stutterheim) and exercises with 
a stereoscope and figures of graduated spacing and difficulty (as 
in the Hamblin series). All these methods increase the 
involuntary range of convergence. 

The second method aims at stimulating the patient’s apprecia- 
tion of the proprioceptive impulses from the eye muscles so that 
he learns first to recognise the position of his eyes and thus quite 
soon to be able to control this. The principal procedures are 
the education of the patient in the appreciation of physiological 
diplopia and the control of this ; exercises with the small diploscope 
and exercises in the fusion of stereoscopic cards without a stereo- 
scope. If retinal neglect is present the Wells G. series of cards 
in a stereoscope is used until it disappears. The advantage in 
beginning with the second method is the amount of time saved. 
I first became interested in the whole problem as the result of 
some correspondence with Dr. Stutterheim of Johannesburg, the 
author of ‘‘ Eye Strain and Convergence.’’ I then used his 
method of fusion of a distant object against prisms base out and 
also an arrangement of rotating prisms in a trial frame which 
produced a somewhat similar result. The treatment took some- 
times some months; Stutterheim himself states that twenty-four 
visits are usually necessary, but as many as ninety may be 
required, though I never actually saw a patient more than fourteen 
times. Even this I considered far too high and _ therefore 
attempted by education of the proprioceptive sense to shorten the 
treatment and to give the patient more to work on at home. | 
then found that if one began this way round the average number 
of visits was four and the time one to two months or less. 

I will now outline the procedure as it seems to me to give the 
quickest results. 

After the condition has been diagnosed and the patient shown 
on the Maddox Wing what is wrong, the treatment is explained. 
It is to my mind essential for the patient to understand what is 
being done, and I find it usually necessary to explain the difference 
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between binocular convergence and squinting as some patients 
will not do the exercises because they think a ‘‘ squint ’’ is 
produced. I next endeavour to demonstrate physiological 
diplopia, making the patient conscious of seeing two fingers when 
he holds a finger in front of his eyes and looks at a distant object 
(usually a small light). There is often difficulty about this as it is 
a surprise to many people and they will tend to neglect rather 
than to admit they see double. When this has been mastered, 
and it is extremely important, the patient is then shown how to 
produce diplopia for distant obects by looking at his finger. 
This may be impossible at the first visit and he is sent away with 
the following typed instructions and told to practise at home for 
a week or more. 


“Convergence Exercises” 


These exercises should be carried out in a dark room with a small light, such 
as a candle, at a distance of approximately six yards. Both eyes should be kept 


open all the time. 


1. Hold up the finger vertically at arm’s length in line with the light. Look 
at the light and notice that when the gaze is concentrated on the light the finger 
appears double. Arrange this (by moving the finger if necessary) so that the 
light appears midway between the two fingers. Now look directly at the finger, 
which will appear single, notice that the light is now double, and one light 
appears on either side of the finger. 


2. Concentrate the gaze of the finger all the time and move it slowly from 


arm’s length towards the nose. The finger should appear single all the time 
and the two lights should get slightly farther apart as it approaches the eyes. 


Repeat this, moving the finger slowly backwards. and forwards. Care should 
be taken to concentrate on the finger all the time as this must never be seen 
double during this exercise. 


3. When exercises 1 and 2 have been thoroughly mastered this exercise 
should be attempted, but not before. Hold the finger at a distance of approxi- 
mately one foot from the eyes, and concentrate the gaze in the air just above 
the top of it which should be between the two lights. Without moving the 
eyes, lower the finger. If the eyes have not moved, obviously the light will 
still be seen double and in the same position. Endeavour to maintain the two 
lights at the same distance apart for as long as possible. This is at first very 
difficult, but becomes easier with practice. 


4. Perform exercise 3, but without using the finger at all. Simply imagine 
that it is in the air, and double the light by looking at a point in the air 
about one foot from the eyes. 


When exercise 2 has been mastered, usually in a week, the 
patient is given a treatment on the synoptophore with very easy 
fusion pictures (the rabbit and some of the stereoscopic ones) 
and it is explained that the effect of decreasing the angle on the 
instrument is the same as moving the picture nearer and he must 
try to follow it. It is essential that the patient tries to understand 
what he is doing. Exercise 3 then becomes just possible and the 
patient is given a stereoscope and Wells charts. The G series 
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is used first to ensure that there is no more suppression and then 
the E and C and I series. These latter should first be viewed 


through the stereoscope and then taken out and fused by holding 
a thin pencil vertically between the eyes and the card and 


endeavouring to converge on the pencil while noting what happens 
to the picture. Further treatment with the synoptophore on harder 


pictures is then given and finally the small diploscope and pointer 
for home use and the A series of Wells charts, which having 
no lock are the hardest. The pencil is dispensed with and if 


the patient holds the parrot steady in the cage by voluntary 
convergence without the stereoscope the cure is complete. If 
they are then tested with Stutterheim’s prisms and the synopto- 
phore they will have from 60° to 75° of convergence amplitude 
and the symptoms will have disappeared in all cases except the 
marked psychopaths and frequently in them also. 


In conclusion, I wish to emphasize the clinical importance ot 
absence or weakness of voluntary convergence and to point out 
the fact that it is among the most easily treated of the 
heterophorias. 
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SPECIFIC INFLAMMATION OF THE CORNEA 
IN CHICKENPOX 


BY 


PROFESSOR DR. ARNOLD LOEWENSTEIN 


INFLAMMATION of the iris leaves behind recognisable changes in 
the tissues. These results—the remains of posterior synechiae, and 
lucidity of the iris resulting from patchy atrophy of the pigment- 
epithelium—are not characteristic. But the resolving of an inflam- 
mation of the iris is in certain cases associated with very significant 
sequelae, especially in the case of so-called vitiligo iridis. 

(1) Leopold Miiller, fifty years ago, described circumscribed depig- 
mented spots in the iris, which he believed to be produced by a 
foetal inflammation. The three cases described had all suffered from 
smallpox. Fuchs had already stressed in his well-known text-book 
the relation between smallpox and these spots in the iris. I have 
illustrations of three cases of vitiligo iridis—two in dark-pigmented 
irides and one in a blue iris—all subsequent to smallpox in child- 
hood. Alajmo and Argiiello have communicated parallel cases. 
The spots are greyish-white, sharply-defined, predominantly situated 
in the ciliary part of the iris, in groups, but distinct from each 
other—especially striking in dark irides, but more difficult to 
distinguish in grey or blue irides. (Figs. 1, 2). 
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Vitiligo iridis smallpox, dark (Fig. 1) blue (Fig. 2) iris. 


Fig. 3. 


Vitiligo iridis (herpes virus) inoculation in the anterior 
chamber of a dark rabbit. 


(2) When I injected the virus of herpes febrilis (from the vesicles 
on the lips) into the anterior chamber of dark-pigmented rabbits, a 
violent inflammation arose. Depigmented spots in the iris remained 
after healing—very striking, jagged, sharply-defined, and reaching 
deeply into the tissue. (Fig. 3). 

(3) These depigmentations are known in the rare herpes iridis 
(Machek, Gilbert, Meller, Loewenstein). They occur usually in 
association with relapsing haemorrhages in the anterior chamber. 
The disease is very severe and suffers from many relapses. 

Variola, vaccinia and herpes virus are near relatives. Biologically, 
the reactions in the rabbit’s cornea and iris are very similar too. 
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(4) On the other hand many reports have been published regarding 
the very close relationship between the viruses of herpes zoster and 
chickenpox. Since Bokay observed long ago that patients in the 
same room with chickenpox-infected children often contract herpes 
zoster, the very near relationship—even the identity—of these 
viruses is very commonly assumed. I have known and observed 
very carefully the iris affection in smallpox (Figs. 1, 2), in herpes 
iridis (herpes zoster), in the inoculated herpes iridis in rabbits 
(febrilis) (Fig. 3), and in vaccinia. I knew the biological relation- 
ship of these viruses in chickenpox, so I expected a parallel affection 
in chickenpox. 

After long searching, I found the first case by chance some years 
ago. A six year old girl had had absolutely normal eyes till the end 
of her second year. She developed chickenpox—a very severe 
form—with a vesicular exanthem of the whole body. All four lids 
especially were covered with large and small vesicles. The girl 
could not open her eyes for more than a week. No eye specialist 
had seen her. Some weeks afterwards the mother observed for the 
first time on the iris a white spot, which remained unchanged. 

Right eye. Small paracentral macula corneae without vessels; 
walnut brown iris. A nasal area of about 20° is coloured clear grey ; 
the sphincter part is completely depigmented; the ciliary part 
almost completely (Fig. 4). The margin of the depigmented zone 
is sharp, and within this zone the iris stroma is impoverished and 
not so dense as elsewhere. Above this zone there are two very 


small whitish spots in the dark iris. The deeper parts of the eye 
are normal. 
Left eye. Quite normal. 


Fic. 4. 
Vitiligo iridis (chickenpox). 
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I assumed that the chickenpox virus had infected the cornea and 
the iris, and caused a specific keratitis and iritis, healing without 
treatment. After the healing of the corneal affection, the opacity 
of the cornea and the vitiligo of the iris remained. It will be readily 
understood that I hoped to find the assumed specific corneal 
process, unknown before, as I was convinced of its existence. 

Finally I was lucky enough to detect a fresh corneal infection in 
chickenpox, and to control its development with the slit-lamp. 

2. VI. Sp. John (four years old) developed chickenpox —a 
specially serious case with many vesicles all over the skin. All four 
lids were covered with vesicles and scabs, and for some days would 
not open. The eyes had already been sore since two weeks before 
the infection. Ten days after the beginning of the skin trouble, the 
cornea began to be hazy and so the house doctor sent the little 
patient to the clinic. 

26. VI. Well-nourished child with no trace of skin disease. 
W.R. negative. 

Right eye. Ciliary injection, more above than below, but no 
photophobia—no loss of substance in the corneal tissue. The 
central part of the cornea (see slit-lamp picture, Figs. 5 and 6) is 
dim and opaque, the epithelium is coarsely irregular, but without 
vesicles. The opaque area is bordered by a ring of a polygonal 
shape infiltrated uniformly a clear grey. The surrounding ring runs 
without interruption round the central opacity and is prominent 
against the remaining corneal level. There is to be seen at one 
point only a separate small infiltration of higher density. Otherwise 
the infiltration ring is absolutely uniform. Seen with the narrow 
beam of the slit-lamp, the optical section shows a thickening at the 
linear marginal infiltration, and here the tissue is more opaque than 
in the parenchyma of the cornea. Many punctate and streaky 
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FIG. 6. 


Chickenpox keratitis. 


opacities are to be seen—more in the higher parts of the cornea 
than in the lower. Above they are more deep in the parenchyma ; 
below more in the middle layers. The opacity fades off on all sides 
from the linear prominence. There is nothing at the posterior 
corneal surface and no corpuscular elements in the fluid of the 
anterior chamber. The iris is coloured slightly green, but there is 


no indefiniteness in its structure, and no enlargement of the vessels. 
The pupil is a little narrower than the left one. The sensibility of 
the cornea is equal in the two eyes. The fundus is normal. 

29. VI. Parenchymatous opacity in the interior of the ring a 
little more dense. The inner limits of the ring are not too sharpiy- 
defined, the epithelium is irregular. There is a small vesicle in the 
epithelium not far from the outer and upper, and one in the inner 
and lower margin of the infiltration. The anterior lens capsule is 
covered with very tiny pigment spots. 

30. VI. No photophobia; the eye very little irritated ; the whole 
parenchymatous tissue within the linear margin equally opaque and 
thickened: no vascularisation. 

1. VII. The cloudy infiltration is diminished; the tiny exudate 
in the anterior lens capsule very difficult to recognise. 

3. VII. The opaque area is reduced in size. 

6. VII. The area further reduced ; the density of the parenchy- 
matous cloudiness is diminished. 

8. VII. Parenchyma clearer; but epithelium more irregular and 
(with the narrow beam of the slit-lamp) tiny white spots are detected. . 
Exudate has disappeared from the anterior lens capsule. 

10. VII. The parenchymatous opacity is very small; has cleared 
up; no sharp margin outlined. The epithelium is very irregular, 





396 ARNOLD LOEWENSTEIN 


even in and down from the old margin. No irritation; eye quite 
white. On holiday. 

2. VIII. Tiny macula, ill-defined at the centre of the cornea. 
Two points of irregularity of the epithelium; no irritation; no 
vascularisation. 

The condition in the disease described does not correspond with 
any known change of the cornea. Neither in its aspect nor in its 
course can it be confused with anything else. The clinical picture 
reminds me of that which I obtained with intra-corneal inoculation 
of the rabbit with attenuated vaccinia virus. The affection of the 
deeper layers of the corneal parenchyma in the first weeks of the 
infection and the rising to the surface later on, is striking. The 
concomitant iritis is a very slight one. With the slit-lamp we 
recognise only the tiny exudate on the lens capsule; no opacities 
in the fluid of the anterior chamber could be detected; no new 
formation of vessels in the cornea. The most remarkable sign is 
the lack of photophobia even towards the end of the inflammation 
where the surface layers (epithelium) are more involved. 

I think that in this observation we have found the long sought 
“missing link.” On _ biological grounds, being aware of the 
appearance of a vitiligo iridis in chickenpox, we expected to find 
the process causing the acute disease—a process which had pre- 
viously escaped observation. As the assumed virus of chickenpox 
is related to the virus of herpes, it was to be expected that the 
clinical picture of chickenpox keratitis would be very similar to 
that of a deep herpes. This assumption proved to be true. 

Experimental work with herpes zoster has been published twice 
already. Kundratitz inoculated the content of zoster vesicles into 
the skin of suckling infants and got rising varicellar vesicles after 
9 to 17 days. A secondary general exanthem with eruption of clear 
vesicles followed in some inoculated cases between 15 and 19 days. 
Lipschiitz could demonstrate in the affected skin his nuclear ‘‘ zoster 
corpuscula.” There was no reaction similar to the herpes zoster 
from which the material was taken. All 17 cases showed a local or 
generalised chickenpox only. Kundratitz succeeded twice in a 
second transmission of the virus. Griiter provoked a keratitis 
vesiculosa in a glaucomatous blind eye by experimental inoculation 
of chickenpox virus. After healing, the cornea was immune against 
a new inoculation. According to Griiter the experimental varicellar 
keratitis had an incubation time of ten days, and left a real immunity 
of the affected cornea. Even the long time of incubation corresponds 
with the clinical experience in our case. It is not surprising that 
we did not confirm precisely the findings of Griiter with respect to 
the form of the keratitis. The stages of the artificial infection with 
the knife are and must be very different from the natural one—the 
kind of lesion, the quantity of the virus are not of course identical 
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in the two cases, even when the analogy of both corneal inflamma- 
tions is absolutely evident. In my case no inoculations of the 
corneal infiltration were made into the rabbit’s cornea. 

As differential diagnosis, a commencing interstitial keratitis has 
to be taken into consideration. But the ring formation, the whole 
course and the negative W.R.’s testify against this diagnosis. 
Disciform keratitis—very nearly related—is a more uniformly 
opaque infiltration, the limits are a bit sharper, and it is not 
common in children. 

It is astonishing how this corneal affection has not yet been 
described, as chickenpox is so very widespread. I do not believe 
that the corneal affection in chickenpox is a rare one. But the 
majority of chickenpox cases heal without medical assistance. All 
parents know that even the eye complications are not dangerous. 
That is the reason that the eye specialist does not see these cases. 

How does the inflammation of the cornea arise? The patient’s 
mother relates that before the skin disease appeared the eye was 
inflamed. It is possible that that means a locus minoris resistentiae 
and that the establishing of the virus in the cornea was thus made 
possible. That would correspond with the well-known settling of 
other forms of virus in injured tissues. But it is possible too that 
the irritated eye was rubbed and as the virus was to a great extent 
in the vesicles of the lids, it was spread into the conjunctival sac. 
Rubbing in the affected conjunctiva or cornea would facilitate the 
adhesion of the virus which had been introduced. Quite a long 
time of incubation is to be expected. The first signs of corneal 
haziness were observed about ten days to a fortnight after the 
appearance of the skin affection. That corresponds exactly with 
the results of the experiments. I do not helieve that there will 
remain more than a thin, fine corneal macula. The capability of 
regeneration of the corneal tissue is incredible in such young patients. 

(5) In the past, three cases of vitiligo iridis have been described in 
scarlet fever also (Carmi, Alajmo, Loewenstein). All three cases 


Fic. 7. 


Vitiligo iridis (scarlet fever). 
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had a sharply limited pigment defect in the anterior layer of the 
iris—the anatomical structure of the iris tissue was not changed. 
The pigment defect occupied both the sphincter zone and the 
ciliary part of the iris; the pupillary margin in the case observed 
by me was intact. (Fig. 7.) In my case there were no scars in 
the cornea. 

Such changes are unknown in streptococcal diseases—vitiligo 
iridis is reserved for virus diseases only. Our observations therefore 
support the opinion of many authors who believe that the appearance 
of streptococci in the blood stream in scarlet fever is only a secondary 
infection—streptococci and the virus are so-called synergetic 
symbionts (v. Prowazek). The primary virus is a filterable one of 
the group variola, vaccinia, chickenpox, herpes, probably measles 
too. The affection of the iris corresponds with the enanthems 
associated with the infectious exanthems. 


Summary 


The previously unknown clinical picture of corneal infection 
with chickenpox virus is described, with slit-lamp pictures. An 
earlier observation of the author, who had found vitiligo iridis 
after chickenpox, is thus completed. The now recognised forms of 
vitiligo iridis in smallpox, chickenpox, herpes iridis (zoster), inocula- 
tion iritis in rabbits (herpes febrilis), and scarlet fever present a 
unity from which we can deduce a biological relationship between 
their germs. 





From the Tennent Institute of Ophthalmology, Glasgow University (Prof. 
Ballantyne). 
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Four ruptures of the choroid. 





MULTIPLE RUPTURES OF CHOROID 


MULTIPLE RUPTURES OF CHOROID WITH 
RETENTION OF GOOD VISION 


BY 
HUMPHREY NEAME 


LONDON 


AS it is commonly the case that rupture of the choroid is associated 
with damage to the macula and serious impairment of central 
vision, the following case seems worthy of report. 

E. F., aged 19 years, suffered a blow in the left eye from the 


handle of a broom on April 26, 1940. His work is described 
as that of a ‘‘ rivetter’s boy,’’ which involves looking at red-hot 


bolts in a furnace. 
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Chart from Bjerrum’s screen (z¢s5 white object). The left-hand 
scotoma represents the blind spot higher than normal presumably 
from head-tilting. To the right of that is a scotoma connected 
with the two ruptures between the disc and macula. The right- 
hand hatched area without a boundary line was not well defined 
in the test with an object of ys white but represents the long 
rupture to the temporal side in Fig. 1. 
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On admission to Moorfields Eye Hospital the same day the 
vision of the right eye was 6/6 and that of the left 6/60. The eye 
was congested, the pupil oval and partly dilated and only reacting 
slightly to light. There was a small rupture of the iris sphincter 
in the superior nasal region. The corneal microscope revealed cells 
in abundance in the anterior chamber. Four more or less central 
choroidal tears were present on the temporal side of the disc, as 
in the figure. The fovea lay nearly mid-way between the second 
and third. There was some vitreous haemorrhage, no detachment 
of retina visible, some commotio retinae was evident in the inferior 
nasal region towards the periphery. 

The congestion subsided fairly rapidly. The vitreous cleared 
completely, the macula showed delicate radiating folds as 
indicated in modification ‘of the retinal light reflex. 

On May 22, 1940, the vision of the left eye with + 0°25 cyl., 
90°, was 6/12. The patient at this time had no discomfort in his 
eye and was ready to return to work. 

The chart representing scotomata as taken with a 3/1000 white 
object on May 22, 1940, on Bjerrum screen shows the blind spot 
somewhat above the normal position, no doubt owing to tilting 
of the head at the time of examination. The scotoma nearest to 
the blind spot extending between 2° and 8° presumably includes 
the area of the two nearest choroidal ruptures. The scotoma in 
the temporal field was not well defined with an object of 3 
millimetres diameter and is indicated approximately. 








A CASE OF EXFOLIATION OF THE LENS CAPSULE 
WITH THE PATHOLOGICAL REPORT 


BY 
ALEXANDER GARROW and I. C. MICHAELSON 


GLASGOW 


Clinical Note. A.G. 


THE patient, a robust and healthy looking man, age 69 years, 
was seen for the first time on March 15, 1938, complaining of 
defective vision of the right eye of one year’s duration. This was 
found to be due to detachment of the retina and an intra-ocular 
tumour was diagnosed as the cause of it. The eye was removed 
on April 6 and the growth was found to be a melanotic sarcoma 
of the choroid. 

For the better examination of the fundus a mydriatic was used 
in the right eye. The slit-lamp revealed well marked exfoliation 
of the lens capsule. There was a central film with curled and 
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frayed edges and a coarse grained peripheral film also curled 
over in parts. There was no intermediate film and no exfoliated 
particles were seen adherent to the pupillary margin of the iris 
or elsewhere: 

The left eye, also, showed a well marked central film of 
exfoliation but the peripheral parts of the capsule were not 
examined because a mydriatic was not used in this eye. In this 
eye, also, no particles of exfoliated capsule were seen on the iris 
or elsewhere. The size of this pupil was 25 mm. 

In both eyes there were some opacities in the equatorial region 
of the lenses. The patient was well preserved and looked younger 
than his years. The only disability was extreme deafness which 
dated from measles in childhood and was thought to have been 
aggravated by his work in a shipyard. The visual acuity of the 
left eye was 6/9 and there were no signs of glaucoma. 

The cataract in this eye continued to develop and has been 
extracted. Healing was uneventful. 














Fig. 1. 


Peeling of the more superficial layers of the capsule, whose thickness 
is left without any gross change. 











Fic. 2. (See Fig. 1) 
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Fic. 3. 


Fine strands peeling from the capsule surface. 





FiG. 4. 
Wavy irregularity on surface of capsule. Note irregularity of capsular 
epithelium. 

Observations here and on the Continent indicate the varying 
frequency of exfoliation of the lens capsule in glaucoma according 
to the different observers,! but, as in this case, it is found in con- 
ditions other than glaucoma. Its relation to and significance in 
the latter disease have not yet been cleared up. It is probable 
that the exfoliation is not related to glaucoma in the way of cause 
or effect but that it is an indication of degenerative changes,” but 
it does undoubtedly occur most frequently in that form of 
degenerative change which expresses itself as glaucoma. 


Pathological Report. I.C.M. 


The lens was embedded in paraffin and stained with haemalum 
and eosin. The capsule shows some peeling of its most superficial 
layers. This is irregular in distribution and present only in the 
anterior capsule. The tufted appearance which results consists 
of long thin strands of tissue and of short pointed projections 
representing the crests of undulations on the surface of the lens 
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capsule. These changes can be noted in the micro-photographs. 
At no place could the marked thinning of the capsule or the felt- 
work appearance of the tissue described by Vogt be made out. 
The subcapsular epithelium appears normal but in one place it 
is duplicated. No debris of detached capsule could be recognised 
in the angle of the anterior chamber. Vogt* described five cases 
which he had the opportunity of examining anatomically. In 
these he described the separation of the anterior fibres as being 
somewhat similar to the normal passage of the zonule from the 
lens capsule, except that it is more axial and in the opposite 
direction. Open feltwork appearance, peeling and degeneration 
were the apparently progressive changes noted by him. 

The changes now described and illustrated are essentially the 
same as those recorded by Vogt and our case is of some interest 
as being the first to be described pathologically from this country. 

The microphotographs were lent to Mr. Harrison Butler and 
figure in his Presidential Address at the Congress of the 
Ophthalmological Society of the United Kingdom on April 20, 
1939.4 

We express our thanks to the President and Council of the 
Ophthalmological Society of the United Kingdom for the use of 
the blocks of the microphotographs. 
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SOME CASES OF TRAUMATIC MYOPIA* 


BY 


O. GAYER MORGAN 


LONDON 


AFTER direct trauma to the eye, one not infrequently notes the 
development of myopia with or without actual damage to the 
lens itself. 

According to the intensity of the injury one can distinguish four 
different types :— 


1. Those due to spasm of the ciliary muscle associated either 
with spasm of the sphincter pupillae, or with traumatic mydriasis. 





* Read at the meeting of the British Medical Association in Aberdeen, 1939. 
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In these cases 1-4 dioptres of myopia may appear which last a 
few days asa rule and then disappear without treatment or under 


atropine. 


2. Those due to partial rupture of the fibres of the suspensory 
ligament of the lens associated with iridodonesis. This may be 
responsible for 5-6 dioptres of myopia which is often permanent, 
and does not disappear under atropine. 


3. Those due to changes in the lens itself. This is often variable 
in amount and may be associated with astigmatism. 


4. Those due to more Serious damage to the anterior or posterior 
coats of the eye, causing presumably some axial lengthening. 

My first case illustrating the first group is remarkable for the 
long duration of the ciliary spasm. The patient, a man of 27 years, 
was injured on August 29, 1937. He had a blow on the right side 
of the face — the eye was closed and very bruised and the nose was 
deflected towards the left. He was unconscious for thirty-six hours. 
A day or two later he complained of diplopia on looking to the left. 
His vision had been tested at the Royal Naval Hospital just before 
the accident and was 6/6 in each eye. In December, 1937, vision 
was—right eye 6/18 c —1-5 sph. =6/6. Left eye normal. 

I saw him in May, 1938, when I found a very slight paresis 
of the left external rectus and vision in the right eye 
~ —2:0 
6/24 Cc —0.5>180° 
donesis, no damage to the lens and A.C. seemed normal in depth, 
pupils equal and active. I saw him again in July, 1938, when vision 


=6/6. I then ordered 


=6/6, left eye normal. There was no irido- 


in the right eye was <6/60 c 180° 
atropine twice daily and a week later vision was 6/6 with no H.M. 
In this case the myopia gradually increased over a pericd of nearly 
a year and I feel there must have been some subconscious functional 
element which continued after the primary spasm following the 
injury, as the only source of continued irritation was the diplopia 
which remained present and in fact is still present, and was 
probably due to some intracranial haemorrhage affecting the nerve 
supply to the external rectus of the opposite eye. 

A second case is somewhat similar. A young man was struck in 
the left eye and three days later when I saw him there was some 
ciliary injection, a slightly dilated pupil, no hyphaema, no irido- 
donesis and A.C. was of normal depth. With —2-5 sph. V=6/6. 
The condition remained very nearly as above for five weeks and 
then after a game of squash the myopia suddenly began to disappear. 
Two days after the game vision was 6/6 c a —0°5 sphere, and six 
weeks later 6/6 with no H.M. In this case there was myopia due 
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to ciliary spasm which needed some outside stimulus to bring it 
back to normal functioning. 

Cases of injury associated with rupture of the suspensory ligament 
and iridodonesis are not uncommon. There are probably two factors 
in the production of myopia. 


1. The more anterior position of the lens itself. 


2. The fact that the lens in these circumstances becomes more 
globular. 


In congenital dislocation of the lenses the refraction is usually 
very highly myopic due to the second of these factors. 

The case was that of a patient, aged 17 years, who was struck in 
the eye with a football. I did not see him until six weeks after the 
accident, but there had been a hyphaema at the time. On examin- 
ation there was an irregular pupil with two marked radial iris tears. 
There was marked iridodonesis and the anterior chamber was 
shallower to the temporal side. It would seem as if nearly half the 
suspensory ligament had been ruptured. The refraction was 6/12 
with —3-5 sph. and this could not be improved although there were 
no lens opacities and the fundus was normal. The visual acuity 
had not altered appreciably nine months later. 

My next case occurred in an eye which had suffered from trauma 
many years previously, but the exact causation of the myopia seems 
rather obscure. 

The patient, when aged 8 years, was hit in the right eye bya 
slug from a catapult. I saw him first when he was 22. He had 
6/6 vision in that eye without correction. There was an iridodialysis, 
but no hernia of vitreous or iridodonesis, and the lens was normal 
and fundus healthy. When he was 30 he began to get attacks of 
misty vision and I found when he came to see me that the tension 
was raised, the cornea was slightly steamy and that, although best 
vision was only 6/60, he improved on one occasion with a —2-25 sph. 
and on another with a —1-5 sph. to about 6/24. When on pilocarpine 
with normal tension in between the attacks, the myopia had dis- 
appeared. I trephined the eye and the tension and myopia have 
not recurred though vision is poor as he has lost most of his 
nasal field. 

An interesting feature in this case was that after the operation 
he had four huge choroidal detachments and in between the lower 
two was a retinal detachment. All these gradually subsided though 
the fundus over the area occupied by the retinal detachment shows 
the scattered pigment dots which are not present in the rest of 
the fundus. 

The myopia here may have been due to swelling of the vitreous 
and anterior displacement of the lens or to some alteration in the 
refractive power of the media due to the oedema. 
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Traumatic changes in the lens leading to opacities are quite 
common and there is no doubt that these may be localised and may 
disappear without leaving any permanent opacity: This is certainly 
true of the typical posterior subcapsular fan shaped opacity. 

A man, aged 36 years, was struck by a tennis ball in the right 
eye two weeks before I saw him. On examination the right eye 
C = ¥ ,=6/5 partly. Left eye 6/5 unaided. The A.C. was a 

et aide 
little shallow—iridodonesis. In the lower nasal part of the lens 
there was a definite sector-like area with dot opacities. Three 

—1.0 
weeks later the refraction was —0.5 =6/5 partly. Three weeks 
60°% 
later vision with —0-5 sph. =6/5 and the lens was definitely clearer 
—in fact it was difficult to detect any opacities which could be 
focused at all. I did not see him again. In this case there was 
obviously a localised swelling of the lens which produced myopia 
and astigmatism, both of which subsided when the oedema cleared. 

A more striking case was recorded in the American Journal of 
Ophthalmology, of a man, aged 33 years, who was struck in the eye 
with an iron pin with considerable force. There was a corneal 
abrasion, traumatic mydriasis, but no haemorrhage or iridodonesis. 


The tension was slightly minus. 
3-5 


Four days after the accident vision with ~~ | =6/24. Ten 
—4-0 195° 


days later with peed. yY =6/12. At this stage some lens opacities 


—40 ge 
could be seen up and in, in the posterior lens cortex. Four weeks 
later with —1-5 D.cyl. 180° vision was 6/12. Two months later with 
—1-5 sph. vision was 6/9. Some fine radiating lines could be seen 
in the lens two years later. 

The fourth group—myopia associated with damage to the coats 
of the eye is not common, but one does see cases of birth injury 
with a long oblique scar in the cornea associated with a considerable 
degree of myopia and myopic astigmatism and I think the rupture 
in these cases even though it has healed, must be responsible for 
some increase in corneal curve or elongation of the eyeball. 
Theoretically a similar condition could occur from changes in the 
posterior coats from a severe blow with scleral ruptures, but I have 
not come across such a case. 











BODKIN FOR STRABISMUS OPERATIONS 


MEMORANDUM. 
A BODKIN FOR STRABISMUS OPERATIONS 


BY 
W. O. LODGE 


HALIFAX 


A MINIATURE Self-retaining strabismus hook was designed by me 
some years ago. 

Messrs. Weiss now make to my pattern a bodkin from thicker 
stainless steel wire, grinding the handle and the hook with its 
terminal eye to the original gauge, but forging the middle third into 
a grooved director, curved on the flat. 


Partial Resection of Left Internal Rectus. 


The bodkin renders an extra ocular muscle accessible and puts it 
at rest, as shown in the accompanying diagram. 
The dimensions of the instrument are as follows : 


Overall length ... ee a ... 69 mm. 
Hook Foxe Ane ary ie rack 
Shaft of Hook ... fi ne ... 18mm. 
Chord of flattened portion Sie ... 20mm. 
Width of flattened portion a ; 5 mm. 
Radius of curvature of flattened omtion 10 mm. 
Shaft of handle ... oe nn ovate: ine 
Looped handle ... ee ies .-- 20mm.X9 mm. xX 1mm, 








ANNOTATION 


ANNOTATION 


The Cosmetic Eye 


An interesting paper on circumocular dermatitis was published 
by Ereaux, of Montreal, in the Canadian Medical Association 
journal of April, 1940. It had been read before the Section of 
Dermatology at the Annual Meeting of the Canadian Medical 
Association in June, 1939. Two types are described: 1, a wide- 
spread facial dermatitis in which the eyelids participate and 2, cases 
where only the eyelids are affected. A large number of cases suffer 
from seborrhoea, in which the greasy, scaly skin retains cosmetics 
and allows of their penetration. ‘Ill health sets the stage for 
allergy and aids reactions.’ Many of these female patients are 
neurotic. 

The author analyses briefly the composition of powders, rouge, 
lipstick, creams, soaps, shampoos, shaving lotions, freckle removers, 
perfumes, hair restorers and dyes, eye shadow, eye drops, nail 
polishes and tooth paste. He outlines a scheme for the examination 
and diagnosis of such cases and gives a useful questionnaire; finally 
the treatment of the acute, subacute and chronic stages together 
with the general treatment. The latter section contains much 
shrewd advice: ¢.g., “keep your patients off the seven Cs: cock- 
tails, coffee, condiments, cigarettes, carbo-hydrate, chocolate, and 
all cosmetics, of course, until you are sure of their innocence.” 
With the increasing use of cosmetics it is not to be wondered at 
that such cases of circumocular dermatitis are on the increase. The 
ophthalmic surgeon who fails to recognize the cause of such a 
condition and treats the case with lotions and simple ointments as 
if it were some out of the way conjunctival or blepharitic condition 
is not likely to have much success and may easily have his ‘‘cosmetic 
eye” wiped by some more alert colleague if the patient does not 
rapidly improve. And it must be remembered that few of our 
female patients are sufficiently philosophically minded to put 
up with facial inflammation, obvious to the inspection of all 
their friends, without being in a great hurry to get it well. 
Dr. Ereaux’s paper is quite short and well worth the attention 
of all eye surgeons. 











MISCELLANEOUS 


ABSTRACTS 


MISCELLANEOUS 


(1) Kinukawa Ch. (Sendai).—Eclamptic retinitis and its patho- 
logical anatomy. (Zwei Falle von Retinitis eclamptica 
{gravidarum] mit pathologisch —anatomischem Befund). 
Arch. f. Ophthal., Vol. CXXXIX, p. 640. 

(1) Kinukawa here records and discusses the microscopical 
appearances of two early cases of eclamptic retinitis, in which the 
main clinical features were haziness of the retina and optic disc 
and, in one case, patches of translucent glassy oedema and a 
localised detachment of the retina. 

Microscopically the chief changes were found in the pigment 
epithelium together with the presence of subretinal fluid (in one 
case on the retinal side of the pigment epithelium and on its 
choroidal side in the other) and marked passive hyperaemia of the 
choroidal vessels. Of these the most important were found in the 
retinal epithelium, which in places showed a pathological secretory 
activity, associated with degeneration of the cells (pyknosis of the 
cell nuclei). These changes corresponded to those in the cells of 
the liver and kidney. 

It is concluded that they are due to the action of toxins and not 
to spastic contraction of the retinal arteries; in the absence of any 
abnormality of the retina the subretinal fluid mainly accounts for 
the clinical haze of the fundus (the areas of glassy oedema being 
due to localised increase of this fluid) and is derived from the 
pigment epithelium. 

The retinitis in these cases developed independently of the 
number or severity of the eclamptic attacks, while the changes in 
the eye had no direct relation to those in the liver and kidney. 


THOS. SNOWBALL. 


(2) Parry, Rupert and Rogers, Lambert (Cardiff).— Intracranial 
aneurysm producing bilateral eye signs. Brit. Jl. of Surgery, 
July, 1939, 

(2) The sub-title of this interesting case by Parry and Rogers 
is ‘‘a case of fistulous aneurysm of the intracranial part of the 
carotid artery producing bilateral chemosis, proptosis and complete 
ophthalmoplegia.” The case was that of a married woman, 50 years 
of age, who, in November, 1937, had a cold and sneezed violently. 
Headache came on at once and was followed by diplopia shortly 
after. Early in December, 1937, she attended the eye department 
of the Cardiff Royal Infirmary and was found to have paresis of the 
right external rectus with a sluggish pupil reaction on the same 
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side. On Christmas Day she was taken with severe pains in the 
right eye, with complete ophthalmoplegia and chemosis with ptosis. 
Vision=6/60 and no defect in the field could be charted. The 
Wassermann and Khan reactions were negative, the systolic blood- 
pressure was 190 mm. Hg. Radiographs of the skull did not help 
in the diagnosis. The area supplied by the ophthalmic division of 
the trigeminal was unaffected. The right eye cleared up quickly on 
iodide of potash, but about a month later the left eye became 
affected in the same way as the right had been at the start and the 
right eye had relapsed. 

In March she complained of a buzzing noise over the right eye 
and on auscultation a loud bruit could be heard. Compression of 
the right carotid controlled the bruit and relieved her symptoms. 

At the end of March the right external and internal carotids were 
tied under local anaesthesia. 

The patient recovered consciousness and was able to use both 
upper limbs in six hour's time. But, on the following day, she 
became ‘‘drowsy, slow in speech, incontinent of urine.” Some 
recession of the globes had taken place and the chemosis was less 
marked. Later in the day she became hemiplegic and stuporous. 

Gradual recovery took place and a year after the original attack 
she was able to walk and to use her hand, though imperfectly. 

Three illustrations of the patient before and five weeks after 


operation are included in the paper. 


R. R. J. 


(3) Guyton, J. S. (Baltimore).—The use of sulfanilamide com- 
pounds in ophthalmology. Amer. Ji. of Ophthal., August, 1939. 

(3) Guyton presents, from the Wilmer Ophthalmological 
Institute of the Johns Hopkins University and Hospital, an 
extensive review of cases treated with sulfanilamide. ‘ During 
the past four years more than 1,000 sulfanilamide compounds 
have been prepared. Two, sulfanilamide and _ sulfapyridine, 
produce the full therapeutic effects attainable by the use of all 
other preparations of this group. Only a very few of the other 
preparations are worthy of mention.” 

The chemical nature and therapeutic effects in general of these 
two preparations are discussed, and mention is also made of 
prontosil and neoprontosil, uleron and septasine. A review of 
ophthalmic literature follows and then the report of cases in which 
sulfanilamide compounds have been tried at the Johns Hopkins 
Hospital because of ocular inflammations. 

The following are the author’s conclusions :—‘‘(1) The present 
status of sulfanilamide compounds in general medicine is reviewed 
briefly. 

(2) Reports of the usage of these drugs in ocular diseases are 
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reviewed more completely. These reports indicate that this type of 
chemotherapy is definitely of value in the treatment of gonococcal 
conjunctivitis and of trachoma, is probably of value in the treat- 
ment of inclusion blennorrhea, and may be of benefit in certain cases 
of panophthalmitis, cavernous sinus thrombosis, herpes simplex, 
and herpes zoster. The reported successful use of ‘‘ prontosil” 
solution locally is largely discounted, although the local use of a 
solution of sulfanilamide itself (which is active in vitro) is con- 
sidered to have potential value. 

(3) Forty-three cases treated with sulfanilamide compounds in 
the Johns Hopkins Hospital because of ocular inflammations are 
reported, with the following results: 

(a) No appreciable effect was noted in 14 cases of “ gonococcal”’ 
uveitis, either from the standpoint of alleviating the acute attack or 
of preventing recurrences. 

(6) No apparent effect was obtained in five cases of ocular 
tuberculosis. 

(c) Four out of eight cases of purulent intra-ocular infection 
exhibited spectacular cures; one of these was a metastatic menin- 
gococcal panophthalmitis, one was a post-operative panophthalmitis 
with beta streptococcus in the anterior chamber, one was a post- 
operative panophthalmitis with staphylococcus aureus in the 
conjunctival sac, and the fourth was a post-operative endophthal- 
mitis with unknown etiology. 

(d) Significant results were obtained in five cases of infection of 
the lids or orbit; four of these were known to be due to beta 
hemolytic streptococci. 

(e) Significant improvement was noted in two cases of trachoma 
(stage 3) ; improvement was more notable than in two other cases 
of trachoma treated with intravenous tartar emetic. 

(f) Two cases of inclusion blennorrhea were cured within six days. 

(g) A cure of doubtful significance was obtained in one case 
of pneumococcal conjunctivitis and corneal ulcer by the use of 
sulfapyridine. 

(h) One case of corneal ulcer associated with streptococcal and 
staphylococcal conjunctivitis responded significantly. (Sulfanilamide 
was used locally as well as internally.) 

(i) No appreciable effect was noted in five other miscellaneous 
cases.” 

A bibliography of 65 items is appended. 

R.R. J. 


(4) Waardenburg, P. J. (Arnhem).—Degeneratio tapetochorio- 
idealis centralis progressiva. Ophthalmologica, Vol. XCVIII, 

p. 6, 1939. 
(4) Waardenburg gives a detailed account of the case of a man 
aged 46 years, who showed a bilateral central fundus lesion which 





412 MISCELLANEOUS 


he regards as not due to either central choroidal sclerosis or to an 
isolated retinal defect. There was no evidence of a genetic factor 
in this case. (The case might, with reason, be regarded as one of 
macular dystrophy. It seems unnecessary to multiply names for 
what is essentially one group of central fundus lesions with familial 
variants.) 

ARNOLD SORSBY. 


(5) Teraskeli, H. (Helsinki).—Investigations on the simultaneous 
action of miotics and mydriatics on ocular tension. (Unter- 
suchungen ueber. die gleichzeitige Einwirkung einiger 
Miotika und Mydriatika auf den Augendruck). Ophthalmo- 
logica, Vol. XCVIII, p. 16, 1939. 

(5) Teraskeli reports a series of observations on 23 patients 
(35 glaucomatous eyes) on whom he studied the effect of the 
combined use of syntropan and pilocarpine, as also eserine and 
boropilocarpine. It was observed that syntropan was able to 
maintain the width of the pupil in spite of the effect of the 
glaucoma medications. _Syntropan caused neither an increase of 
pressure in the glaucomatous eye nor a decrease in the effect of 
the medications applied to reduce pressure. The only exceptions 
were very advanced cases and those which had received large 
quantities of miotics (more than 3-4 instillations a day) in order to 
maintain normal pressure. Syntropan is doubly useful in glaucoma. 
Firstly, it prevents the narrowing of the pupil consequent upon the 
use of the usual glaucoma medications with the concomitant 
deterioration of vision in those glaucomatous eyes having central 
opacities of the lens or cornea. Secondly, syntropan preserves the 
balance of accommodation against glaucoma medications thereby 
preventing the disturbance of accommodation resulting from a 
change in the power of refraction and in this way a disturbance of 
vision even when no central opacities are present. It is evident 
that syntropan like adrenalin and glaucosan is able to lower the 
pressure in the glaucomatous eye without narrowing the pupil and 
without increasing the ocular pressure. 

ARNOLD SORSBY. 


(6) Biro, I. (Budapest).—Notes on the heredity of glaucoma. 
Ophthalmologica, Vol. XCVIII, p. 43, 1939. 

(6) Biro reports that during the period of 1931-36 out of 9,666 
in-patients admitted to the Eye Clinic at Budapest there were 761 
(7-76 per cent.) glaucoma patients (not including hydrophthalmos 
patients). Out of the 761 cases, glaucoma was inherited in 43 
cases. The 43 cases were members of 36 families. These 36 
families could be divided, from a genetic point of view, as follows: 
in five families glaucoma was present in brothers only, in 27 cases 
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the disease was inherited through two generations, and in four 
families through three generations. Inheritance extending over 
more than three generations was not observed. Inheritance, apart 
from the cases of glaucoma in brothers and sisters was of a dominant 
character. Anticipation was observed in all the cases traced over 
successive generations. The younger the age when glaucoma 
appeared the more difficult and hopeless was the prognosis. The 
preponderance of glaucomatous women within the affected families 


was noteworthy. - : 
RNOLD SORSBY. 


(7) Levy-Wolff, L. (Tel-Aviv, Palestine).—Prevention of punc- 
tate keratitis. (Vermeidung der Keratitis punctata). Ophthal- 
mologica, Vol. XCVIII, p. 51, 1939. 

(7) Levy-Wolff draws attention to the corneal complications 
seen in various conjunctivides, especially Koch- Weeks conjunctivitis. 
Apart from superficial punctate keratitis there may be deep infil- 
trates especially in the pupillary area. On the basis of nearly 2,000 
eyes, treated without silver preparations and 79 eyes treated with 
silver, she advances conclusive statistical evidence that the develop- 
ment of corneal complications must be ascribed to the use of silver. 
(The incidence of corneal complications was 0-05 per cent. in the 
first series and 12-65 per cent. in the second.) The treatment she 
suggests consists of zinc sulphate 4 per cent., cocaine 2 per cent., 
with a drop of adrenalin 1:1000. She advises against the use of 
any kind of metal with an oxidising or dehydrating tendency in 


the treatment of conjunctivitis. 
ARNOLD SORSBY. 


(8) Kraskov, S. V. (Moscow).—The influence of the loudness of 
the indirect sound stimulus on the colour sensitivity of the 
eye. Acta Ophthal., Vol. XVII, p. 324, 1939. 

(8) Continuing his studies on the effect of sound on colour 
perception, Kraskov reports that: 

(1) The colour sensitivity to green 530 mp is heightened under 
the influence of an indirect sound stimulus, whilst that to orange 
(590 mp) is lowered. 

(2) Variations in the loudness of the indirect sound stimulus do 
not affect these results qualitatively. 

(3) Quantitatively the results are proportionate to the loudness 
of the sound stimulus. 

(4) These results can be expressed in a formula of exponential 


function. 
(5) Quantitatively individual variations are obtained. 


ARNOLD SORSBY. 
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(9) Mattsson, R. (Helsingfors).— Three cases of transitory 
myopia. (Drei Falle transitorischer Myopie). Acta Ophthal., 
Vol. XVII, p. 314, 1939. 

(9) Mattsson reports three cases of transitory myopia observed 
after the administration of sulphanilamide. In all cases the doses 
used were small and the condition is regarded by the author as 
lenticular in origin and allergic in character. On reviewing the 
literature, the author recalls that in addition to the transitory 
myopia well recognised in diabetes, cases have been reported in 
such dehydrating processes as diarrhoea, and also perspiration 
during the course of various acute infections. It has also been 
observed following infection of the arsphenamides. 


ARNOLD SORSBY. 








BOOK NOTICE 


Aids to Ophthalmology. By N. Bishop HARMAN and P. McG. 
MoFFATT. 9th Edition. Bailliére, Tindall & Cox. 1940. Price 4/6. 
The ninth edition of this well known member of the “ Aids” 
series does not differ to any marked extent from earlier editions, 
but the text has been thoroughly revised by Mr. Moffatt. The chief 
alterations are that the type used is larger than in previous editions 
and a short chapter on war injuries has been added. Some of the 
old illustrations have been redrawn and some new ones added. 
There is a useful compendium of the visual standards in the 
various services. 

We have always felt that this particular member of the series 
was one of the best. The fact that it has reached its ninth edition 
is proof that students find it useful and it is a thorougly reliable 
guide on the main subjects of ophthalmology. 








CORRESPONDENCE 
OPHTHALMIC EYE LITHOTRITE FOR REMOVAL 
OF NON-MAGNETIC INTRA-OCULAR 
FOREIGN BODIES 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 
DEAR SIRS,—Can any one tell me where I can obtain such an 


instrument ? 
Amongst my father’s instruments, this is the one I valued most, 
and I found it invaluable for removing glass or other non-magnetic 


foreign bodies from the eye. 
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I understand it was made specially for him. 

Owing to being called up at short notice my own is in such a 
safe place I cannot find it. It consists of an ivory handle about 
three inches long containing a delicate spring controlled by a button 
lever, and the forceps portion extends to about one inch. The teeth 
open about an eighth of an inch when the spring is released. To 
insert the forceps, which are very fine and delicate as no crushing 
is required, the teeth are closed by pressing the lever with the fore- 
finger, then they are opened by releasing the lever and closed firmly 
on the foreign body to hold it and withdraw it. 

In view of the large numbers of intra-ocular foreign bodies in 
wartime, and my colleague Mr. L. H. Savin tells me many are a 
compound of magnesium and aluminium, I thought this instrument 
would be of interest to your readers—also I want to replace my own. 


Yours faithfully, 


J. MyLEs BICKERTON, 
Wing-Comdr. 


OwLs Oak, DENHAM, BUCKS. 
June 24, 1930. 


MUSTARD GAS AND ITS IMPLICATIONS 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY 


SirS,—With reference to the letter in your last issue from 
Sir James Barrett concerning Mustard Gas and its implications, we 
feel compelled to record a preliminary word of dissent, though at 
the moment it is not possible to amplify this. 

Sir James’ statements in his first paragraph are likely to convey 
a wrong impression because his analogy is false. It is illogical to 
compare the action of a substance causing local caustic damage, 
with that of one which requires absorption, and which acts at a 
distance from its site of application. Further, there are other, and 
more effective, methods of preventing the action of a substance 
instilled into the conjunctival sac than that of washing it out. 

For the past few months we have been engaged in animal 
experimentation to investigate the efficacy of a new substance 
designed specifically for the purpose of combating the effects of 
mustard gas on the eye and elsewhere. Our results, on the eve of 
publication, have proved to our satisfaction that this is a substance 
whose immediate application is effective in oxidising, and thus 
neutralising the action of, mustard gas in the eye of the rabbit; it 
is, moreover, harmless to the human cornea, and we predict with 
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confidence that on the eye of man contaminated with mustard gas, 
this substance will act with beneficial results in the majority of cases. 


We have the honour to be, Sirs, 
Your obedient servants, 
JNo. Eyre, 
‘ FRANK W. Law. 
P.S.—As regards the late effects of mustard gas injury to the 
eye, though perhaps ‘‘disastrous”’ is not too strong a-word to apply, 
it must be admitted that the advent of diathermy and contact 
glasses into this field has entirely altered the outlook in these cases, 
and may be said to have brought them within the range of effective 


treatment. (See Phillips, T. J., Proc. Roy. Soc. Med., Sect. Ophthal., 
Vol. XXXIII, Jan. 25, 1940.) 


Lonpon, July 4, 1940. 








OBITUARY 


SIR GEORGE BERRY 
Sir George Andreas Berry, LL.D., -F.R.C.S.E., died at his 


residence, ‘‘ King’s Knoll,” North Berwick, on June 18, in his 
87th year. 

George Berry was the eldest son of Walter Berry of Glenstriven, 
Argyllshire. Born in 1853, he was educated at Marlborough and at 
Edinburgh. He studied mathematics under Professor Tait, and 
became one of the six members of Tait’s Senior Class, where he 
developed his remarkable knowledge of this subject. He graduated 
M.B., C.M. at Edinburgh in 1876, and in 1881 became a Fellow of 
the Royal College of Surgeons of Edinburgh. 

Before beginning practice George Berry prosecuted his special 
studies in ophthalmology for some years in various Universities and 
Hospitals. In Copenhagen he worked with his distinguished uncle, 
Professor Hansen Grut, who later became Bowman Lecturer of the 
Ophthalmological Society of the United Kingdom in 1889, and for 
whom he retained throughout his life the greatest admiration and 
regard. He also studied in France, Austria, Germany and Holland 
at this period of his career. 

While he was House Surgeon at Moorfields Eye Hospital, London, 
in 1878-1879, Berry was one of the moving spirits in the formation 
of the Ophthalmological Society of the United Kingdom, which 
was founded in 1880. Throughout his lifetime he took the greatest 
interest in this Society, of which he was an Original Member. 





SIR GEORGE BERRY 


AS PRESIDENT OF THE ROYAL COLLEGE OF 
SURGEONS OF EDINBURGH 
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While still a comparatively young man he was recognised as an 
authority in ophthalmology, and enjoyed a high reputation on the 
Continent and in America, as well as at home. He was the author 
of a text-book entitled: ‘‘ Diseases of the Eye—A Practical Treatise 
for Students of Ophthalmology.” This text-book was referred to 
by many of the leading continental Professors of Ophthalmology as 
being not only an exhaustive treatise, but also distinguished by 
many original observations and ideas. It was widely used as a 
standard work for many years after its publication. The second 
edition appeared in 1893. The terms of the dedication of this 
book, to Edmund Hansen Grut, M.D., show the keen appreciation, 
the enthusiasm and the loyalty which were essentially characteristic 
of Berry. All his assistants and many others who had the privilege 
of knowing him, recognised the magnetism of his personality, the 
strength of his intellect and his independent and original type 
of mind. 

Two monographs from his pen were also much appreciated and 
widely used: ‘‘ Subjective Symptoms in Eye Disease” and “‘ Ophthal- 
moscopic Diagnosis.” That on subjective symptoms, published in 
1886 was especially interesting and characteristic. His interest in, 
and remarkable knowledge of the significance of subjective symptoms 
in the early diagnosis of disease proved of great value in his clinical 
work and teaching, which was not only stimulating and inspiring to 
his senior students and assistants, but also well adapted to the more 
junior members of his class and clinic. 

He was a well known figure at the meetings of the Ophthalmo- 
logical Society of the United Kingdom, and was Member of Council 
from 1889-1892; Vice-President from 1895-1898; and President 
from 1909-1911. In 1917 the Society paid him the highest honour 
by electing him to be Bowman Lecturer. His important contri- 
butions in discussion and his able and numerous papers which 
appeared in the Society’s Transactions, and also elsewhere, are 
evidence alike of his ability, and of the lively interest which he 
always took in the advance of ophthalmology and in the welfare 
and work of the Society. 

He was a member of the British Medical Associatian for many 
years. He was awarded the Middlemore Prize in 1886, and was 
Vice-President of the Section of Ophthalmology in 1889 and 1898, 
and President in 1905. 

Berry served on the Staff of the Eye Department of the Royal 
Infirmary, Edinburgh, for 23 years, and retired from the position 
of Senior Surgeon of the Department in 1905. As Lecturer on 
Diseases of the Eye in the Edinburgh University, many students 
passed through his hands, not a few of whom have obtained dis- 
tinction as oculists at home and in Overseas Dominions. 

He was a Fellow of the Royal Society of Edinburgh; Honorary 
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Fellow of the Royal Academy of Medicine of Ireland; President of 
the Royal College of Surgeons of Edinburgh from 1910 to 1912; 
a member of Edinburgh University Court; and a Manager of the 
Royal Infirmary. During the last War he established and conducted 
the Ophthalmic Department of the Second Scottish General Hospital, 
Edinburgh. He was appointed Honorary Surgeon Oculist in Scot- 
land to H.M. King Edward VII, and to H.M. King George V, and 
in 1916 the honour.of Knighthood was conferred upon him. From 
1922 to 1931 he was Member of Parliament (Conservative) for the 
Scottish Universities; at the end of which period he received the 
Honorary LL.D. of Edinburgh University. 

Sir George Berry was a man of remarkable ability. Physically 
vigorous, he enjoyed outdoor sports—especially golf and angling. 
He was much interested in music and played the ’cello. He took a 
prominent part in relation to the Foundation of the Reid Chair of 
Music in the University of Edinburgh. His great interest in 
mathematics was abundantly shown in his text-book and in his 
contributions to this subject. He possessed a remarkable acquaint- 
ance with modern languages and especially with the less generally 
known Norse tongues, with which he had become familiar in early 
life. His brightness of mind, his scientific imagination, and high 
and varied attainments were fully recognised and highly valued by 
his colleagues, and he was much beloved by a wide circle of friends. 

When he retired from a long life of high attainment and great 
activity, he resided at North Berwick, where he had built a house 
and layed out an excellent garden, in which he took great pleasure. 
He married in 1883, Agnes Jean, daughter of the late Sir William 
Muir, K.C.S.I., by whom he was predeceased ; and is survived by 
three daughters. 

With the passing of Sir George Berry only two of the original 
members of the Ophthalmological Society now remain, Sir Thomas 
Barlow and Sir Lindo Ferguson. 


A. H. H. S. 


THOMAS SNOWBALL 


The late Mr. Thomas Snowball of Burnley was born in Huntly, 
Aberdeenshire, in 1873 and received his early education in that 
place. From there he proceeded to Aberdeen University where he 
graduated M.A. in 1892 and M.B., Ch.B. in 1897. Eventually 
deciding to study ophthalmology, he held the appointment of 
clinical assistant at ‘‘ Moorfields” and subsequently went to 
Germany for further experience. He settled in practice in Burnley 
nearly forty years ago and had a long association with the Burnley 
Victoria Hospital, to which he was appointed Honorary Ophthalmic 
and Aural Surgeon in 1926 on the death of his partner Mr. Herbert 
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Edmondson. He always took the greatest interest in this Hospital 
which has just completed a new block to house the eye and ear, 
nose and throat department. Apart from this main ophthalmic 
appointment he held many subsidiary posts in the district. 

Mr. Snowball was a very good German scholar and frequently 
made précis of articles in that language for the British Journal of 
Ophthalmology. We translated Oeller’s ‘‘ Atlas of rare Ophthal- 
moscopic conditions” and collaborated in the translation of 
“Weckebach’s Arhythmia of the Heart” which comprised much 
of the work of the late Sir James Mackenzie whom he knew well 
as a fellow practitioner in Burnley. He was also joint author of 
the work “On the relations between intra-ocular tension and the 
general blood pressure,”’ which was published in the Royal London 
Ophthalmic Hospital Reports. 

Snowball was a keen upholder of his native Scotland, was 
for many years the Local Secretary of the Burnley and District 
Graduates Association, and was also one of the founder Members 
of the Caledonian Society. He was also a keen golfer and was 
greatly interested in cricket—one of his daughters being an inter- 
national player of this game. 

The writer of this notice would like to pay tribute to Snowball’s 
memory as a man. He was naturally of a retiring nature, but when 
one got to know him, his kindly disposition, genial humour 
and well informed conversation, endeared him to his friends and 
acquaintances. He wasalso held in high esteem for his professional 
attainments and was a man quite incapable of performing any 
action which he did not consider to be absolutely correct. For 
many years he was a regular attendant at scientific meetings in 
London, Oxford and at the North of England Ophthalmological 
Society, of which he was President in 1929, and he will be greatly 
missed by all who knew him. 


Sir John Parsons writes :— 


I first knew Thomas Snowball when I was doing research work 
in the physiological laboratory at University College, London. He 
had recently returned from studying in Germany, and readily agreed 
to help me in my work. He proved an invaluable assistant and 
became a staunch friend, whose loss I deeply deplore. His training 
at Aberdeen and Leipzig was followed by a period at Moorfields, so 
that he acquired a wider experience of ophthalmology than usual. 
He was always meticulously careful and methodical in his work, 
which, if not specially distinguished for originality or brilliance, 
was eminently reliable. The British Journal of Ophthalmology is 
indebted to him for his excellent reviews of German papers. 
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LIEUT.-COL. FREDERICK O’KINEALY, C.I.E., C.V.O. 


Lieutenant Colonel O’Kinealy, who died on June 6 aged 75 years, 
had a distinguished career in the Indian Medical Service. Educated 
at Beaumont and St. Bartholomew’s Hospital he qualified in 1888 
and, after winning the prize in pathology at Netley in 1891, he 
joined the I.M.S. He saw active service in the Tirah Campaign 
and towards the end of last century became resident surgeon of the 
Presidency General Hospital, Calcutta. O’Kinealy was surgeon to 
the Viceroy and later surgeon-superintendent of his old hospital. 
He was appointed Chief Medical Officer to the Duke of Windsor, 
when, as Prince of Wales, he spent a season in India in 1921. In 
Calcutta he was well known as an ophthalmologist and aurist. He 
became a Life Member of the Ophthalmological Society as far back 
as 1889 and at times contributed papers to its Transactions. He 
also published a good many papers in the Indian Journals. After 
retirement he settled in London in Queen Anne Street and was a 
member of the Appeal Board of the India Office. 








NOTES 


Dr. ALFRED BIELSCHOWSKY, whose death 
Death : oa ags 
was recently announced, was born in Silesia in 
1871. He took his M.D. at Berlin in 1894 and worked for a good 
many years in Sattler’s clinic in Leipzig. Later he was Professor 
of Ophthalmology at Marburg and in 1937 he was appointed 
Professor of Ophthalmology at Dartmouth, U.S.A. His reputation, 
especially in matters of the motor anomalies, was international and 
his writings on this subject in the Graefe-Saemisch Handbuch and 
his recently published monograph are well known. 
We acknowledge our indebtedness to the obituary notice in the 
American Journal of Ophthalmology of May, 1940, for these facts. 


* * * * 


THE Royal College of Surgeons of England 

DAM nad S. Bann beecelbaa sorts ‘se dennis for the Diploma 

in ophthalmic medicine and surgery for the ensuing year are as 

follows:—Part I., Mr. Affleck Greeves and Mr. Frank Law; Part II., 

Mr. Adrian Caddy. 
* * * 
_ THE subject for the second award of the 
The poeeies Sollee Treacher Collins Prize Essay is announced. 
y . ; : 

It is “Allergic affections of the eye and its 

adnexa.” Essays, which must be written in English, should be 

sent to the Hon. Secretary, Ophthalmological Society of the United 

Kingdom, 5, Racquet Court, Fleet Street, E.C.4, on or before 
December 31, 1941. 





